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Figure lA: Nucleotide and amino acid sequences (SEQ ID Nos : 1 and 2) of 
the ATP/ADP trans locase from Chlamydia pneumoniae 



gaaataaaaa actatcagaa tagaaaataa aagtatttca gagggtaaat atg aca 56 

Met Thr 

- 1 

aaa acc gaa gaa aaa cat ttt'-^gga aaa ttg cgc tct ttc ttg tgg ccg 104 

Lys Thr Glu Glu Lys Pro Phe Gly Lys Leu Arg Ser Phe Leu Trp Pro 
5 ib^'-' 15 

- y > 

ata cat act cac gag eta aag aaa g'tt ctg cca atg ttc eta atg ttc 152 

lie His Thr His Glu Leu Lys Lys Val Leu Pro Met Phe Leu Met Phe 
20 25 30 

ttc tgt att aca ttt aac tat acg gtg tta cgc gat aca aaa gac act 200 

Phe Cys lie Thr Phe Asn Tyr Thr Val, Leu Arg Asp Thr Lys Asp Thr 
35 40 45 50 

ctt att gtg gga get cct ggt tct ggt gca gag gca ata cct ttc ate 248 

Leu lie Val Gly Ala Pro Gly Ser Gly Ala Glu Ala lie Pro Phe lie 
55 60 65 

aag ttt tgg ctt gtt gtc ccc tgt get att ate ttt atg ctt att tat 296 

Lys Phe Trp Leu Val Val Pro Cys Ala lie lie Phe Met Leu lie Tyr 
70 75 80 

gca aag eta agt aat att tta agt aag eag gee tta ttt tat gca gtg 344 

Ala Lys Leu Ser Asn lie Leu Ser Lys Gin Ala Leu Phe Tyr Ala Val 
85 90 95 

gga acg ccc ttt tta att ttc ttt gee ctg ttc ccg act gta att tat 392 

Gly Thr Pro Phe Leu lie Phe Phe Ala Leu Phe Pro Thr Val lie Tyr 
100 105 110 

ccg eta cgc gat gtt tta cat cct aca gaa ttt get gac cgt tta cag 440 

Pro Leu Arg Asp Val Leu His Pro Thr Glu Phe Ala Asp Arg Leu Gin 
115 120 125 130 

gee ate eta cct cca gga ttg eta gga etc gtt gee ate tta aga aac 488 

Ala lie Leu Pro Pro Gly Leu Leu Gly Leu Val Ala lie Leu Arg Asn 

135 140 145 

tgg aca ttt get gca ttt tat gta ctt get gaa eta tgg gga age gtc 536 

Trp Thr Phe Ala Ala Phe Tyr Val Leu Ala Glu Leu Trp Gly Ser Val 
150 155 160 

atg eta tct eta atg ttc tgg gga ttt get aat gaa att aca aaa ate 584 

Met Leu Ser Leu Met Phe Trp Gly Phe Ala Asn Glu lie Thr Lys lie 

165 170 175 



cac gaa gca aag cgt ttc tac get ctt ttc ggt ate gga get aat att 632 
His Glu Ala Lys Arg Phe Tyr Ala Leu Phe Gly lie Gly Ala Asn lie 
180 185 190 



REPLACEMENT SHEET 

^ , ^ " •f'e: CHLAMYDIA ANTIGENS AND 
2/11 CORRESPONDING DNA FRAGMENTS AND 

USES THEREOF 
Inventor(s): Andrew D. MURDIN et a1. 

igure IB (Continuation of Figure 1) Appl. No. : 09/869,433 

tct tta eta get tct ggt cgt gca att gtt tgg get tea aag ttg aga 680 

Ser Leu Leu Ala Ser Gly Arg Ala'^ lie Val Trp Ala Ser Lys Leu Arg 

195 200 205 210 

get tee gtt tct gaa ggt gta' gat cet tgg gga att tct tta egt ctt 72 8 

Ala Ser Val Ser Glu Gly/Val Asp Pro Trp Gly lie Ser Leu Arg Leu 

215 . 220 225 

ttg atg get atg act att gta tct gga ctt gtt ctt atg gee agt tac 776 

Leu Met Ala Met Thr lie Val Ser Gly Leu Val Leu Met Ala Ser Tyr 

230 235 240 

tgg tgg ate aat aag aac gta ttg ace gat cet ege ttc tat aat cea 824 

Trp Trp lie Asn Lys Asn Val Leu Thr Asp Pro Arg Phe Tyr Asn Pro 

245 250 255 

gaa gaa atg caa aag ggg aaa aaa ggt get aaa cet aaa atg aat atg 872 

Glu Glu Met Gin Lys Gly Lys Lys Gly Ala Lys Pro Lys Met Asn Met 
260 265 270 

aaa gat age ttc etc tat ctt gat aga tct cet tat att ctt tta tta 920 

Lys Asp Ser Phe Leu Tyr Leu Asp Arg Ser Pro Tyr lie Leu Leu Leu 

275 280 285 290 

act etc ttg gtt att gee tat ggt att tgc att aac tta ate gaa gtg 968 

Thr Leu Leu Val lie Ala Tyr Gly lie Cys lie Asn Leu lie Glu Val 

295 300 305 

act tgg aaa agt cag etg aaa ctg caa tat cet aat atg aat gae tat 1016 

Thr Trp Lys Ser Gin Leu Lys Leu Gin Tyr Pro Asn Met Asn Asp Tyr 

310 315 320 

agt gag ttc atg ggg aac ttc tec ttc tgg act ggc gta gta tec gta 1064 

Ser Glu Phe Met Gly Asn Phe Ser Phe Trp Thr Gly Val Val Ser Val 

325 330 335 

Ctt ate atg eta ttt gtt ggt ggt aac gtc att cgt aaa ttt gga tgg 1112 

Leu lie Met Leu Phe Val Gly Gly Asn Val lie Arg Lys Phe Gly Trp 
340 345 350 

tta act gga gee eta gtc act cet gtc atg gtt etc eta aca ggt ate 1160 

Leu Thr Gly Ala Leu Val Thr Pro Val Met Val Leu Leu Thr Gly lie 

355 360 365 370 

gtt ttc ttc get ctt gtt ate ttt aga aac caa get tct ggg etg gtc 1208 

Val Phe Phe Ala Leu Val lie Phe Arg Asn Gin Ala Ser Gly Leu Val 

375 380 385 

get atg ttc ggt aca act cet etc atg eta get gtg gtt gtc gga get 1256 

Ala Met Phe Gly Thr Thr Pro Leu Met Leu Ala Val Val Val Gly Ala 

390 395 400 



ata cag aat att ctt teg aaa tec aca aaa tac get etc ttt gae tea 
lie Gin Asn lie Leu Ser Lys Ser Thr Lys Tyr Ala Leu Phe Asp Ser 
405 410 415 



1304 
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Figure IC (Continuation of Figure 1) 

act aaa gaa atg gcc tat ate cct ctt gac caa gag caa aaa gtc aaa 1352 
Thr Lys Glu Met Ala Tyr lie Pro Leu Asp Gin Glu Gin Lys Val Lys 
420 425 ' 430 

ggt aag get get att gat gta gtt gcc gcc' cgc ttc gga aaa tea gga 1400 
Gly Lys Ala Ala lie Asp- Val Val Ala Ala Arg Phe Gly Lys Ser Gly 
435 440" ' -\ 445 450 

gga get tta ate caa caa ggt ttg etc gtt ate tgt gga agt att gga 1448 
Gly Ala Leu lie Gin Gin Gly Leu Leul/Val lie Cys Gly Ser lie Gly 
455 '460 465 

get atg ace cct tat ctt gca gtg att ctt ctt ttc ate att get att 1496 
Ala Met Thr Pro Tyr Leu Ala Val lie Leu Leu Phe lie He Ala He 
470 475 480 

tgg ttg gtt tct gca act aag tta aac aaa eta ttc tta gcg cag tet 1544 
Trp Leu Val Ser Ala Thr Lys Leu Asn Lys Leu Phe Leu Ala Gin Ser 
485 490 495 

get ctt aaa gaa caa gaa gtg get caa gaa gat tea get cct get tct 1592 
Ala Leu Lys Glu Gin Glu Val Ala Gin Glu Asp Ser Ala Pro Ala Ser 
500 505 510 



tea tagagttget tetettaete ttgttgatee etaeetgett tt 

Ser 

515 



1637 



4/11 



REPLACEMENT SHEET 
^ Title: CHLAMYDIA ANTIGENS AND 
CORRESPONDING DNA FRAGMENTS AND 
USES THEREOF 
Inventor(s): Andrew D. MURDIN et al. 
Appl. No.: 09/869,433 



Figure 2A: Restriction enzyme analysis of the C. pneumoniae 
ATP/ADP translocase gene. 

Hpyl88IX 

Hpyl8 8IX Mnll | 

I I I 

GAAATAAAAAACTATCAGAATAGAAAATAAAAGTATTTCAGAGGGTAAATATGACAAAAA 



CTTTATTTTTTGATAGTCTTATCTTTTATTTTCATAAAGTCTCCCATTTATACTGTTTTT 

^ ' '4; ' . cviji 

'I'-V, Haelll 
Tsp50 9i',y> Eael | 

MboII I ' Hhal Gdill j 

III II 
CCGAAGAAAAACCTTTTGGAAAATTGCGCTCTTTCTTGTGGCCGATACATACTCACGAGC 
61 + + + + + + 

GGCTTCTTTTTGGAAAACCTTTTAACGCGAGAAAGAACACCGGCTATGTATGAGTGCTCG 



-+ 60 



Alul 
CviJI 
Hpyl78III I 
Hin4I BssSl| j 
I III 



120 



MboII 



Msel 



Maelll 
Taal I 



TAAAGAAAGTTCTGCCAATGTTCCTAATGTTCTTCTGTATTACATTTAACTATACGGTGT 

121 + + + + + + 180 

ATTTCTTTCAAGACGGTTACAAGGATTACAAGAAGACATAATGTAAATTGATATGCCACA 



ScrFI 
BsaJl I 
Banll 
BsiHKAI I 
Bspl286I I 
ECORII I 
SacI I 
Taqll I 
Alul I I I CviRI 
Thai RleAI CviJI j | | Mnll | 

I I ill! I I 

TACGCGATACAAAAGACACTCTTATTGTGGGAGCTCCTGGGTTCTGGGTGCAGAGGCAAT 

181 + + + + + + 240 

ATGCGCTATGTTTTCTGTGAGAATAACACCCTCGAGGACCCAAGACCCACGTCTCCGTTA 



BsmFI 
Hpyl78III I 

Bsgl I j CviJI CviRI 

I II I I 

ACCTTTCATCAAGATTTTGGCTTGTTGTCCCCTGTGCTATTATCTTTATGCTTATTTATG 

241 + + + + + + 300 

TGGAAAGTAGTTCTAAAACCGAACAACAGGGGACACGATAATAGAAATACGAATAAATAC 
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Figure 2B (Continuation of Figure 2) 



Ddel 
Alul I 
Cvi JI 



Msel 



CviJI 

Haeill 
StuI 
Cac8I I 
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301 



BtsI 

Sspl I Cac8I I CviRI | TspRI Msel 

II ' l-'V-l . II III I 

CAAAGCTAAGTAATATTTTAAGTAAGCAGGCCTTATTTTATGCAGTGGGAACGCCCTTTT 
+ + .>V__^.„_^ + ^ ^ 

GTTTCGATTCATTATAAAATTCATTCGTCCGGAATAAAATACGTCACCCTTGCGGGAAAA 



360 



Tsp509I^ Thai 
Sthl32l| Fokl I 

Tsp509I Hpyl78III Taal | | Acil | j Sfcl 

I I III I I I I 

TAATTTTCTTTGCCCTGTTCCCGACTGTAATTTATCCGCTACGCGATGTTTTACATCCTA 

361 + + + + + + 420 

ATTAAAAGAAACGGGACAAGGGCTGACATTAAATAGGCGATGCGCTACAAAATGTAGGAT 



Apol 
Tsp509I 
I 



Bed 
CviJI 
Hael 
Haelll 
BslI 
Bpml 



CjePI 
Taal 
Fokl I j I 
I I I I 



I I 



Bed 



ScrFI 
EcoRII I 
I I 

CAGAATTTGCTGACCGTTTACAGGCCATCCTACCTCCAGGATTGCTAGGACTCGTTGCCA 

421 + + + + + + 480 

GTCTTAAACGACTGGCAAATGTCCGGTAGGATGGAGGTCCTAACGATCCTGAGCAACGGT 



CjePI 
Hinf I 
Bfal I 
Mnll I 1 
Plel I I 
I I I 



Msel Bsri CviRI 

Aflll| BspGI I Fnu4HI | Rsal 

Smllj Bbvl I I Tsel| | TatI | Hgal 

II I II III II I 

TCTTAAGAAACTGGACATTTGCTGCATTTTATGTACTTGCTGAACTATGGGGAAGCGTCA 

481 + + + + + + 540 

AGAATTCTTTGACCTGTAAACGACGTAAAATACATGAACGACTTGATACCCCTTCGCAGT 



Nlalll Tsp509I 

I I 
TGCTATCTCTAATGTTCTGGGGATTTGCTAATGAAATTACAAAAATCCACGAAGCAAAGC 

541 + + + + + + 600 

ACGATAGAGATTACAAGACCCCTAAACGATTACTTTAATGTTTTTAGGTGCTTCGTTTCG 
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Figure 2C (Continuation of Figure 2) 



■ Alul 
GviJI 
Hpyl8 8IX ' I 



Sspl 
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Muni 
Tsp509I 
Tthlllll 
Alul I 
CviJI I 
Bfal I jcviRI 
II II 



601 



GTTTCTACGCTCTTTTCGGTATGGGAGCTAATATTTCTTTACTAGCTTCTGGTCGTGCAA 

+ + __Li^ti — + + + + 

CAAAGATGCGAGAAAAGCCATAGCCTCGATTATAAAGAAATGATCGAAGACCAGCACGTT 



660 



BsaJI 
Styl 
DpnX I 
BstYI I I Apol 
Alul Sau3AI I I EC057I 

CviJI CviJI Hpyl88IX Alwl | | |Tsp509I 

I I I I I I I I 

TTGTTTGGGCTTCAAAGTTGAGAGCTTCCGTTTCTGAAGGTGTAGATCCTTGGGGAATTT 

661 + + + + + + 720 

AACAAACCCGAAGTTTCAACTCTCGAAGGCAAAGACTTCCACATCTAGGAACCCCTTAAA 



AlwNI 
BslI 
Pf IMI 
Maelll 
BsrI 
CviJI 



CviJI 

Bed I BspGI 
Maell Bael | | Hpyl78IIl| 

I I I I II 

CTTTACGTCTTTTGATGGCTATGACTATTGTATCTGGACTTGTTCTTATGGCCAGTTACT 

721 + + + + + + 780 

GAAATGCAGAAAACTACCGATACTGATAACATAGACCTGAACAAGAATACCGGTCAATGA 



Hael 
Haelll 
MscI 
Eael I 
Bael I I 
I I I 



Dpnl 

Dpnl Hin4l| Hpyl78III 

Sau3AI I Maell Sau3AI | | Mnll | MboII 

Bsrl| I Alwl I Alwl III Taqll| | CviRI | 

II I I I I III III II 

GGTGGATCAATAAGAACGTATTGACCGATCCTCGCTTCTATAATCCAGAAGAAATGCAAA 

781 + + + + + + 840 

CCACCTAGTTATTCTTGCATAACTGGCTAGGAGCGAAGATATTAGGTCTTCTTTACGTTT 
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Figure 2D (Continuation of Figure 2) 
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Bglll 



BstYI 
Sau3AI 

Alul Bfal I 

; . CviJI Mnll| I 

•/^ . : I III 

AGGGGAAAAAAGGTGCTAAACCTAAAATGAATATGAAAGATAGCTTCCTCTATCTTGCTA 

841 + -^"iv " + + + + 

TCCCCTTTTTTCCACGATTTGGATTTTACTTATACTTTCTATCGAAGGAGATAGAACGAT 



900 



Msel 
CjePI I 

Alul Msel I I 

Dpnl CviJI CviRI I I I 

I I I I I I 

GATCTCCTTATATTCTTTTATTAGCTCTCTTGGTTATTGCCTATGGTATTTGCATTAACT 

901 + + + + + + 

CTAGAGGAATATAAGAAAATAATCGAGAGAACCAATAACGGATACCATAAACGTAATTGA 



960 



Maelll 
Tsp4 5I 
Taqi I 
I I 



CviRI 
Mwol 
CjePI 
Alul 
CviJI 
MspAlI 
PvuII 



Sfcl 
I 



TAATCGAAGTGACTTGGAAAAGTCAGCTGAAACTGCAATATCCTAATATGAATGACTATA 

961 + + + + + + 1020 

ATTAGCTTCACTGAACCTTTTCAGTCGACTTTGACGTTATAGGATTATACTTACTGATAT 



BspGI BciVI 
Nlalll . Hpyl78IIl| BsrI Rsal |NlaIII 

I II - I III 

GTGAGTTCATGGGGAACTTCTCCTTCTGGACTGGCGTAGTATCCGTACTTATCATGCTAT 

1021 + + + + + + 1080 

CACTCAAGTACCCCTTGAAGAGGAAGACCTGACCGCATCATAGGCATGAATAGTACGATA 



Maelll 
Tsp45I 
Bfal 
Banll 
BsaXI 
Bspl286I 
HiTi4I 
Hindi CviJI 
Hpal Bsrl| 

Maell Msel I Nlaivj 

Maelll I Tsp509I Bed || Fokl | | 

II I I II IIJ 

TTGTTGGTGGTAACGTCATTCGTAAATTGGGATGGTTAACTGGAGCCCTAGTCACTCCTG 

1081 + + + + + + 1140 

AACAACCACCATTGCAGTAAGCATTTAACCCTACCAATTGACCTCGGGATCAGTGAGGAC 
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Figure 2E (Continuation of Figure 2) 



BstXI 

Drdll Alul I 

Nlallll r CviJI I 

Bpml I I MboII Hindlll | j 

I II ' .1 r> I I I 

TCATGGTTCTCCTAACAGGTATCGTTTTCTTCGCTCTTGTTATCTTTAGAAACCAAGCTT 

1141 -^---y-- + -r + + + + 1200 

AGTACCAAGAGGATTGTCCATAGCAAAAGAAGCGAGAACAATAGAAATCTTTGGTTCGAA 



Rsal 



Alul 
CviJI 
Cac8I 
Mnll 
Bfal 
Nhel I 
Nlalll I 
Mmel I I 



Alul 
CviJI 
HpylSSIX I 



CviJI BseRI I 

I I I 

CTGGGCTGGTCGCTATGTTCGGTACAACTCCTCTCATGCTAGCTGTGGTTGTCGGAGCTA 

1201 + + + + + + 1260 

GACCCGACCAGCGATACAAGCCATGTTGAGGAGAGTACGATCGACACCAACAGCCTCGAT 



CviJI 

NspV Hael 
Sspl TaqI Plel Hinfl Haelll 

II II I 

TACAGAATATTCTTTCGAAATCCACAAAATACGCTCTCTTTGACTCAACTAAAGT^AATGG 

1261 + + + + --- + + 1320 

ATGTCTTATAAGAAAGCTTTAGGTGTTTTATGCGAGAGAAACTGAGTTGATTTCTTTACC 



Fnu4HI 
CviJI I 

Hpyl78III Mnll Bbvl Tsel|BbvI Tsel 

II I II I I 

CCTATATCCCTCTTGACCAAGAGCAAAAAGTCAAAGGTAAGGCTGCTATTGATGTAGTTG 

1321 + + + + + + 1380 

GGATATAGGGAGAACTGGTTCTCGTTTTTCAGTTTCCATTCCGACGATAACTACATCAAC 



Hpyl78III 
Mnll 



Faul 
Hpyl8 8IX 
Sthl32I 
Acil I 
CacSI I 
Fnu4HI I I 
I I I 



Msel 
Hin4I I 
Alul I I 
CviJI I I 

I II 



BseRI 



Mmel 



CTGCCCGCTTCGGAAAATCAGGAGGAGCTTTAATCCAACAAGGTTTGCTCGTTATCTGTG 

1381 + + + + + + 1440 

GACGGGCGAAGCCTTTTAGTCCTCCTCGAAATTAGGTTGTTCCAAACGAGCAATAGACAC 
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Figure 2F (Continuation of Figure 2) 
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TspRI 
Hinfl 
Tf il 
BtSi I 
CviRI I I 

MboII I I I BsrDI 

I I I I I 
GAAGTATTGGAGGTATGACCCCTTATCTTGCAGTGATTCTTCTTTTCATCATTGCTATTT 

1441 + + + + + + 1500 



SimI 
'-^Alul - iHaelV. 
C\ri JI I Hin4 1- 



CTTCATAACCTCGATACTGGGGAATAGAACGTCACTAAGAAGAAAAGTAGTAACGATAAA 



Bce83I 

Ddel Mwol Msel | 

CviRI I Msel Ddel Hhal |CjeI | j 

III I I I I I I 

GGTTGGTTTCTGCAACTAAGTTAAACAAACTATTCTTAGCGCAGTCTGCTCTTAAAGAAC 

1501 + + + + + + 1560 

CCAACCAAAGACGTTGATTCAATTTGTTTGATAAGAATCGCGTCAGACGAGAATTTCTTG 



Hpyl78III 

Smll I Hinfl 
CviJil I Tfil 
III I 



AlwNI 
MboII 
MboII 
Alul I 
Cvi JI 1 
Cjell I 
Ml 



1561 



Acelll Alwl 

I I 
AAGAAGTGGCTCAAGAAGATTCAGCTCCTGCTTCTTCATAGAGTTGCTTCTCTTACTCTT 
+ + + + + + 

TTCTTCACCGAGTTCTTCTAAGTCGAGGACGAAGAAGTATCTCAACGAAGAGAATGAGAA 



1620 



Dpnl 

Sau3AI I BspMI 

I I I 
GTTGATCCCTACCTGCTTTT 

1621 + + 1640 

CAACTAGGGATGGACGAAAA 
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Spe I 336 



Bam HI 



•r-BGH pA 
pcDNA3;:lr 
5500 bp > 

pSV40 

Neo \ Spel/BamHI 

Spel/BamHI / 

\ /§pe I 249 

pCMV^ Sac II 902 

''Amp 

Intron A 
pCA/Myc-His 
6357 bp ]v4yc 

His 

BGHpolyA^ 

Neo 




^Pstl 1865 
Sail 1875 

^WcoR V 1894 
iXbal 1906 

BamHI 1922 
Bgl II 1928 



Eco RV 1805 
Xbal 1819 
Not I 1822 
BamHI 1834 
Kpnl 1846 
Hin DIII 1852 



Not I / BamHI 



1 



+ PGR Product 
Not I — 



Bam HI 



Spe I 249 

Sac II 902 

pCMV 

Intron A^ 



FIG. 3 

Construction of pCAI764 




■EcoRV 1805 
-Xbal 1819 
Not I 1822 



Bam H I 3384 
Kpn I 3396 
Hin dlll 3402 
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Figure 4: Protective Efficacy of DNA Immunization with pCAI764 
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